The regulatory subunit of protein kinase A promotes hyphal growth and plays an essential role in Yarrowia lipolytica.
The gene encoding the regulatory subunit (RKA1) of the cAMP-dependent protein kinase (PKA) of Yarrowia lipolytica was isolated to analyze the role of the PKA pathway in the dimorphic transition of the fungus. The gene encoded a protein of 397 amino acids that exhibits significant homology to fungal PKA regulatory subunits. Attempts to disrupt the gene by double homologous recombination, or the Pop-in Pop-out technique, were unsuccessful. The gene could be mutated only in merodiploids constructed with an autonomous replicating plasmid. Loss of the plasmid occurred with growth under nonselective conditions in the whole population of merodiploids carrying the mutation in the plasmid, but in merodiploids with the mutation at the chromosome, a resistant population prevailed. These data suggest that RKA1 is essential in Y. lipolytica. cAMP addition inhibited the dimorphic transition of the parental strain, but merodiploids carrying several copies of RKA1 were more resistant to cAMP. These results, and the observation that RKA1 was upregulated in mycelial cells, indicate that an active PKA pathway promotes yeast-like growth and opposes mycelial development. This behavior is in contrast to that of Candida albicans, where the PKA pathway favors hyphal growth.